Background: The use of mobile phone technology to support various components of health care delivery (often referred to as mHealth) is on the rise. Little systematic information, however, is available on user felt needs and barriers to mHealth approaches among people with severe mental illness (SMI). Our objectives were to elicit user needs, preferences, and barriers to using mobile phones for health care service delivery among people with SMI. Materials and Methods: A cross-sectional study was carried out among 75 subjects with SMI between August 2017 and October 2017. All patients had a minimum illness duration of two years or more and a Global Assessment of Functioning score of less than 70. Information on user perspectives was elicited using a 10-item structured questionnaire, to assess mobile phone usage patterns, felt needs, barriers, and preferences, developed for use in patients with SMI. Results: Majority of the patients reported using mobile phones and were favorably disposed to mHealth approaches. Voice calls (n = 47, 62.7%) were the most preferred mode of service delivery. The most preferred service frequency was twice-weekly (n = 31, 41.3%), followed by once-weekly (n = 22, 29.3%). Majority (n = 47, 62.7%) reported no barriers to mobile phone usage, whereas 14 (18.6%) perceived a lack of necessity of mobile phones as a service delivery medium. Reminders about medication and appointments through mobile phones (n = 35, 46.6%) were the most felt needs, followed by crisis helplines (n = 27, 36.0%) and information about mental health services (n = 22, 29.3%). Conclusion: These findings support the use of mHealth approaches in resource-constrained settings and provide specific inputs to refine the modalities of mHealth service delivery.
Inequitable access to professional mental health services is a major issue in low-and middle-income countries like India. [1, 2] Consequently, a significant percentage of people who are in need of treatment may not receive it. This is often referred to as the treatment gap in mental health disorders, [3] which can be attributed, partly, to ineffective service delivery or utilization. Remote health technology has been rightly positioned as a low-cost, low-burden, sustainable method to address this unmet need. [4, 5] Increasing mobile phone penetration rates in India and the rest of the world [6, 7] offer a valuable opportunity to harness the power of technology to improve care delivery. More specifically, this medium offers us valuable opportunities to scale up service delivery, provide real-time health outcomes data, and even deliver real-time interventions in the natural environment of the patient, otherwise referred to as "ecological momentary interventions.
" [8] [9] [10] Based on this premise, several trials using mobile phone based interventions for enhanced management of a range of chronic health conditions, including mental disorders, have emerged from different parts of the globe. Such approaches are commonly referred to as "mHealth," [11] where the focus is on leveraging mobile technology to support various aspects of health care delivery. In the last decade or so, the evidence base for mHealth approaches in improving adherence, providing psychotherapy services as well as data diagnostics, is rapidly increasing. [12] [13] [14] However, there is relatively less data on user preferences and barriers to such approaches.
For optimal success, it is essential to elicit user perspectives and service delivery preferences before the implementation of mobile phone based interventions. This will help in planning interventions that have maximal uptake, continued service usage, and enhanced user satisfaction, ultimately improving clinical outcomes. The barriers to and perspectives on utilizing mobile phones for mental health services may, presumably, differ across cultures and ethnic groups. For instance, it has been shown that patients in South Asian cultures find such approaches to be less stigmatizing. [15] To the best of our knowledge, only one previous study, restricted to centers from North India, has previously assessed barriers and perspectives to mHealth approaches among people with severe mental illness (SMI). [16] Against this background, we carried out the present study with three objectives: first, to elicit patient perspectives and preferences and to understand their felt needs regarding the utilization of mobile phone technology for health care services delivery; second, to assess mobile phone usage patterns among people with SMI; and third, to assess the barriers to using mobile phones among people with SMI. We restricted our study only to patients with SMI as they are likely to be the most underserved group and, therefore, the most likely to benefit from such approaches than say, people with common mental disorders.
MATERIALS AND METHODS

Setting and design
This was a cross-sectional study carried out in the Psychiatr y outpatient department of a teaching-cum-tertiary care center, between August 2017 and October 2017. The hospital, which is attached to a centrally funded autonomous university, is located in an urban area of the union territory of Puducherry, India. Being a centrally funded institution offering heavily subsidized treatment, it draws a significant percentage of clients from the neighboring districts of the state of Tamil Nadu and a smaller proportion from other Indian states. The hospital has all the specialty and super-specialty departments functioning out of a single campus. Most of the service users are patients who belong to the low-income bracket.
All cases presenting to the outpatient walk-in clinic were first screened by a senior resident (qualified psychiatrist) and subsequently, given an appointment for detailed evaluation. On this day, after a detailed history taking and physical examination, a diagnosis and management plan were formulated. All psychiatric diagnoses were made as per the International Classification of Diseases-10 (ICD-10). [17] Patients with a diagnosis of bipolar disorder were asked to follow up in the Mood Disorders Clinic, and those with schizophrenia were assigned to the Psychotic Disorders Clinic. Allotted patients attended their respective clinics once in three weeks for their drug refills.
Subjects and methods
Participants were selected by convenient sampling from the Psychiatry outpatient department. We screened all patients who were on regular follow-up in both the clinics so that every patient had an equal chance of being recruited, and we did not resort to advertisements within or outside the clinic. Only clinically stable patients (who had no changes made to their medication schedule in the last one year) were selected for the study. Screening and recruitment were done by a single investigator and verified by a consultant psychiatrist. The inclusion criteria were outpatients (n = 75) in the age group 18-65 years, fulfilling the criteria for SMI as per Ruggeri et al., [18] which include two criteria: 1. Duration of treatment of two years or more, and 2. dysfunction, as measured by a Global Assessment of Functioning (GAF) Scale [19] score of 70 or less.
Apart from documented intellectual subnormality, there were no other exclusion criteria. The Mini International Neuropsychiatric Interview (MINI) [20] version 5.0 was used to confirm the diagnosis in all recruited patients. Sample size (n = 75) was determined based on twin considerations: study site sample from a previous similar paper [16] as well as the time period available for the study. No formal assessment of mental health care capacity was undertaken because we reasoned that selecting clinically stable patients would give us a fair chance of eliciting desired responses.
Those patients fulfilling the above inclusion and exclusion criteria were recruited after taking written informed consent in the vernacular. Separate consents were sought from both the patient as well as the attendant. Basic sociodemographic data were collected by administering a semistructured pro forma.
Subsequently, questionnaire to assess mobile phone usage patterns, perspectives, and barriers in people with SMI [16] was used to collect major outcome data. This is a nine-item questionnaire specifically developed by Indian authors for use in people with SMI that elicits information about usage patterns, ownership details, felt needs, and barriers to mobile phone usage for service delivery. The questionnaire was developed by authors after going through similar instruments from other countries [21] and adapted for use in Indian conditions. Hence, it was thought to be a culturally appropriate tool for the present study and was utilized as such. Face and content validity checks were carried out at our center by running the questionnaire through three faculty experts. Based on their opinion, we included one additional question on the preferred frequency of health service delivery as it would be of relevance to planning future mobile phone based services. This was not covered in the original questionnaire. For certain questions, such as preferred services to be delivered and barriers to using mobile phones, patients were asked to tick as many options as they felt applicable to them. This, we hoped, would give a truer picture of the many barriers that may be operating in a single patient.
The entire process of data collection took about 10-15 min per patient. The study protocol had prior approval from the Institute Ethics Committee for Human Studies.
Data analysis
Baseline sociodemographic and clinical variables of recruited patients were represented as mean with standard deviation or frequencies and percentages for continuous and categorical data, respectively. For results on the main questionnaire, descriptive data using simple frequency distributions were used to describe mobile phone ownership, usage patterns, and barriers to accessing services.
RESULTS
A total of 75 patients participated in the study, of whom 37 (49.3%) had a diagnosis of bipolar disorder, and 38 (50.7%) were diagnosed with schizophrenia.
The mean (±SD) age of the sample was 38.01(±11.3) years. There were 37 males and 38 females. Majority were married (n = 42, 56.0%), were unemployed (n = 50, 66.7%), had studied only till primary school (n = 30, 40.0%), and had a per capita monthly income of less than 1500 Indian rupees (n = 70, 93.3%), i.e., lower and lower-middle-class as per "modified BG Prasad classification." [22] Majority were from nuclear families (n = 46, 61.3%). A slender majority of subjects hailed from urban or semiurban areas (n = 38, 50.7%) as opposed to rural areas (n = 37, 49.3%).
Only 10.7% (n = 8) of respondents did not use mobile phones. Of the remaining, nearly equal numbers reported having a mobile phone registered in their name (n = 34, 45.3%) or using a phone registered in a family member's name (n = 33, 44.0%). Two-third of the sample (n = 50, 66.7%) used only simple cell phone handsets, whereas 22.7% (n = 17) reported having a smartphone.
A good majority (n = 63, 84.0%) used prepaid phone connections, whereas only one respondent used a postpaid connection. More than half the sample (n = 41, 54.7%) preferred to use only the talk function on their phones, whereas texting (n = 13, 17.3%) and surfing the net (n = 13, 17.3%) were less widely used functions.
More than three-quarters of the sample (n = 57, 76.0%) reported using their phones daily, whereas eight subjects (10.7%) were using it only on a weekly basis. One person (1.3%) reported monthly usage, and another person (1.3%) was using his phone on a twiceweekly basis.
Reminders about hospital appointments and medication were the most preferred service through mobile phone mediums (n = 35, 46.6%). The distribution of mobile phone based services preferred is shown in Table 1 .
Majority of the sample preferred voice calls (n = 47, 62.7%) as their preferred service delivery medium over text messages (n = 14, 18.7%) and email (n = 1, 1.3%). Thirteen subjects (17.3%) expressed their disinterest to receive service delivery through the mobile phone medium. Among the remaining who were not averse to the idea, 31 subjects (50%) preferred to receive services on a twice-weekly basis, making it the most popularly preferred frequency of service delivery. The distribution of the preferred frequency of service delivery is shown in Table 2 .
The signal strength was reported as excellent by majority (n = 38, 50.7%) of patients followed by good (n = 23, 30.7%) and poor (n = 7, 9.3%). Seven patients did not respond to this question. With regard to reported barriers to using mobile phones, 47 patients (62.7%) did not mention any barriers. Lack of perceived necessity to own a cell phone was the single largest barrier reported (n = 10, 13.3%). The distribution of other reported barriers is shown in Table 3 .
DISCUSSION
The present study showed that most mental health service users with clinically stable SMI were using mobile phones, were favorably disposed to the idea of using mobile phones for health care service delivery, and reported no barriers to mobile phone usage for this purpose. However, most of them used only basic handsets with prepaid connections. Prepaid connections refer to a plan wherein the users pay a certain amount of credit in advance of availing mobile services, whereas in postpaid, the billing and payment occur after availing the services. If there is no credit balance on the connection, the service provider suspends prepaid account services until the user credits money and recharges the account. This implies that there can be periods of temporary discontinuity in services in a prepaid plan, and this may adversely impact the continuity of mHealth-based care delivery. Most people belonging to the low socioeconomic strata in India find the prepaid plan to be more convenient as they are unlikely to run up huge bills, due to prior knowledge of amount credited. Hence, this finding may be a reflection of our sample demographics. The fact that signal strength was reported to be good or excellent in their locality by an overwhelming majority of our sample has favorable implications for the planning of services, such as crisis helplines, which require good and timely connectivity.
More pertinently, voice calls were endorsed over text messages for service delivery, and users preferred twice-weekly frequency of services. Reminders about medications and appointments and emergency helplines were the most sought-after service provisions. While these findings support the usage of basic mobile phone functions such as voice calls and one-way texting for select services, it also tells us that the populace is not ready for more sophisticated interventions, including interactive texting and smartphone "app" based service delivery. This calls for a graded and incremental approach to incorporating technology, in general, for mental health service delivery in our setting.
Only one previous study, from North India, [16] has assessed mental health user needs and perspectives on mobile phone based service delivery. The types of phone (nonsmartphone) and mobile phone usage rates were largely similar to our study. The same authors also found that voice calls were the preferred mode of service delivery, similar to our findings. This is also supported by findings from nonpsychiatric populations. [23] However, Chandra et al., in a study on women from urban settings, noted that the respondents preferred text messages over voice calls. [24] Notably, no literature is available from India on the preferred frequency of mHealth service delivery among mental health service users. Our study has bridged this knowledge gap by adding information that service users prefer a twice-weekly service frequency. Furthermore, in our study, reminders about appointments and medications emerged as the most pressing need, followed by helplines, and this is at variance with what was noted in the North Indian study. [16] These results have important implications for research translation. For instance, forgetfulness has been shown to be a major barrier to medication adherence, [25] and therefore, daily reminders may make theoretical sense. Emerging evidence, [26] [27] [28] however, has suggested that people are more likely to view daily reminders as spamming and suggest that twice-weekly reminders may confer advantages both in terms of clinical effects and patient retention. This, juxtaposed with our study findings, suggests a definite need to examine the comparative efficacy of twice-weekly versus daily reminders on target outcomes such as medication adherence in people with mental illness.
There are some limitations to the present study. This study was conducted wholly among patients with SMI attending a tertiary hospital, and the results may not necessarily generalize to other settings and common mental disorders. The questionnaire was presented in a multiple-choice format, and this limits the amount of information that can be captured as opposed to say open-ended questions or focus group discussions. However, we did include response options such as "others" for certain questions, to capture answers not included in the preprinted response categories and allowed multiple responses for questions wherever applicable, to elicit maximum information. No formal validity or pilot testing of the questionnaire was undertaken prior to using it. As the percentage of nonmobile phone users was small, we could not compare the groups meaningfully for differences. The cross-sectional study design also precludes conclusions about whether user felt needs and preferences might change with time and initiation to mHealth approaches.
The strengths of the study include studying the treatment needs and preferences among a population where mHealth approaches may have greater relevance due to a high treatment gap. We have used a prevalidated questionnaire but modified it with an additional question to elicit preferred service frequency among people with SMI about which there is no information thus far in our population. The study results are, therefore, expected to inform the planning and implementation of mHealth strategies that have maximum chances of success.
In conclusion, the study shows that mobile phones are a feasible and acceptable medium for service delivery and may be considered to overcome various health care challenges among patients with SMI. Majority of the patients desired to receive reminders about medications and appointments through twice-weekly voice calls. No barriers to ownership were reported by most patients. However, a sizeable minority declined the need for mHealth service delivery, and health care providers must think of other strategies to take care delivery to the doorstep of such individuals.
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